" 1st, That the circulation ceases in consequence of the arrest of the respiratory movements; 2d, in consequence of want of power in the heart; 3d, We now come to consider the second question proposed, viz., the possibility of restoring the heart's action after it had ceased ; but before expressing our conclusion on this point, we must discuss as preliminary to it, a question on which our author appears to have come to an erroneous conclusion ; it is this,?how long after submersion does the heart continue to pulsate ? This may vary; syncope may be induced from mental terror, and the circulation, and the consequent changes of the blood being thus considerably retarded, the action of the heart, though extremely feeble, as of necessity it must be in this condition, may not yet be entirely arrested for a much longer period than in other cases, when the violent struggles not only force out the air contained in the lungs, but by quickening the circulation, much sooner reduce the blood to the venous character, and thus secondarily must hasten the period at which the heart ceases to act: the quantity of air which happened to be in the lungs at the time, may also vary ; but making allowance for these variations, our author is disposed to consider five minutes as the average period after submersion at which the heart ceases to beat. We confess we think this estimate rather low, when we consider that with all the violence of the operation of exposing the heart, and the unfavorable circumstances for the continuation of organic life, that (p. 34.) This conclusion, however, is on the assumption that air is restored to the lungs, and arterial blood to the heart, within a few seconds after removal from the water, whereas we hold, the calculation should not be the period of actual submersion, but the average period between the commencement of complete submersion and that at which the first evidences of convulsive respiration have been evinced: in the recovery of extreme cases, this period would fall within the minimum of the continuance of the pulsation of the left ventricle after asphyxia had commenced ; a conclusion we think fully borne out in a quotation which Mr. Erichsen himself brings forward in refutation of a similar error with respect to a similar calculation in Dr. Roesler Having considered this question, we may now fairly return to that from which we started, viz., the heart having ceased to pulsate, can its action be restored ?
Our author details many experiments on this head, the results of which are briefly as follows: that although artificial respiration with common air will restore the circulation through the lungs, and cause florid blood to return to the heart, yet that it will not restore the pulsations of the ventricles, these having once ceased; but that although the inflation of common air be insufficient for that purpose, yet when oxygen was substituted, the result was perfectly successful in many cases?only however in those in which its use was adopted very quickly afterwards.
" There can be little doubt,'' observes Mr. Erichsen, " but that the revival of the contractions of the heart in these cases was due to the very rapid arterialization of the blood in the lungs, and its passage into the left side and tissue of the heart, before the irritability of that organ had become so far extinct that it was unable to contract on the application of its usual stimulus; and that the reason why, by the inflation of the lungs with common air, it is very difficult, if not impossible, to excite perfect contractions of the ventricles, although tremulous movements in them, and proper action of the auricles may be set up, is, that blood does not become arterialized soon enough to reach the left ventricle-, and to permeate the tissue of the heart in sufficient quantity before that organ has lost its power of contracting on the application of this stimulus.'5 (p. 52.)
From the results of his experiments we need hardly remark that Mr. Erichsen places artificial respiration with oxygen gas as a most important * An instance of the convulsive movement attendant on returning respiration we had recently an opportunity of observing so low in the animal kingdom as the class insecta. We were rearing a larva of the puss moth, ceruria visculia, which we had left feeding on a twig of poplar in a glass of water. On entering our study we found our caterpillar drowned in the glass. We wiped the water from the spiracles on both sides, and held him on the warm hand. After a few minutes a convulsive movement took place in the posterior articulation, with violent throbbing of the corresponding portion of the dorsal artery, very different from the tranquil pulsation which usually exists. This kind of action continued to take place upwards in each consecutive articulation, and our pet was soon restored to his usual functions. 
